National borders are a big hurdle to the expansion of the open economy. Integration today remains imperfect because national borders translate into trading costs, including differences in monetary regimes. Political borders shelter many goods and services from external competition and, consequently, represent a critical exogenous force in the integration process. Borders are thicker for the small countries than the large countries. Regional trade arrangements have softened or, in some cases, pushed outward national borders, but in the process new borders have emerged. Borders affect also finance and monies. While the speed of financial integration suggests currency consolidation and a decline in the ratio of independent monies to sovereign nations, the formation of multilateral monetary unions pushes the ratio towards unity.
I. INTRODUCTION
Perfect integration of national markets, just like perfect competition, is an ideal state with strong welfare properties. In practice, however, we live in a world of imperfect integration, with degrees of imperfection that are changing over time. During the gold standard of the late 19 th and early 20 th centuries, national markets were more integrated than either in the inter-war period or in the immediate post-World War II period.
International integration, both real and financial, grew rapidly toward the end of the last century. Newspapers and popular literature have referred to this process as globalization.
But globalization, in the strict sense of complete integration of national markets, never existed; nor is it likely to become a reality in the near future. The reason for imperfect integration is that many goods and services are sheltered from external competition either by transport costs, unfamiliarity with foreign trade practices, or outright protection.
Political borders translate into thick bands of trading costs and represent a critical exogenous force in the integration process. Firms with market power apply strategies that enhance market segmentation. National policymakers respond to the pressure from domestic producers by relying on borders to give preference to domestic trade over cross-border trade. But domestic biases extend beyond goods and services. Financial and money transactions have also a home distortion.
National borders are changing, albeit slowly, under the pressure of regional and international trade agreements. Regional trade agreements (RTAs) have softened or, in some cases, pushed outward national borders and have created in the process new biases.
Not only there is more trade inside RTAs than across RTAs but integration differs across different regions of the world.
The second consists of tariffs or tariff-equivalent restrictions that aim at discriminating against foreign producers. While for each producer a tariff is a cost like transport, in the aggregate tariffs and tariff-equivalent restrictions redistribute income from foreign producers to domestic producers and consumers. Trading costs, unlike tariffs, absorb resources that melt away like an 'iceberg' as it travels in warm weather.
Gravity model and trade flows
One way to estimate the border effect is through gravity model of bilateral trade flows. A stylized specification of gravity model goes as follows:
( 1) Helliwell (1996) confirmed these findings with data for the province of Quebec, with the obvious intent of underscoring the implied trade consequences of a possible separation of this province from Canada.
McCallum's findings of very thick borders have been criticized for ignoring the asymmetric impact on trade of barriers between small and large economies and multilateral protection levels. Anderson and van Wincoop (2001, bilateral costs, trade flows rise between i and j. Furthermore, the smaller the country the larger is the fraction of its output exposed to trading costs An increase in protection redirects output from outside to inside the border, the degree of which being a positive function of the openness of the economy. In sum, protection thickens borders more for the small than the large country.
Convergence tests on prices
Border effects also show up in prices. The law of one price is the traditional criterion for judging whether two markets are integrated. Transportation costs place a natural wedge on the law of one price. But even adjusting for transportation costs, prices of the same product sold in two different locations may differ because of the power of firms to price discriminate. Less than perfect competition is a necessary but insufficient condition for market segmentation. If consumers can arbitrage price differences, net of transportation costs, market integration can coexist with imperfect competition. In addition to transportation costs and domestic price discrimination, national borders add three types of potential friction: formal trade barriers in the form of tariff and non-tariff protection, informal trade barriers, and exchange rates. Formal trade barriers create a wedge between prices paid by consumers in the importing country and prices charged by the firm in the exporting country. Informal trade barriers are more difficult to quantify because they find their roots in business and social networks. These networks -e.g., groups of the same ethnicity or religion, business alliances, and long-term relationships with foreign suppliers-facilitate international trade through better flows of transnational information and by tempering opportunistic behavior.
The link between the exchange rate and the border occurs through the translation of foreign-currency prices into domestic currency equivalent. Let P i x and P j x be the price of good x in countries i and j, respectively, denominated in the countries' respective currencies; let S ij be the exchange rate defined as units of currency i per unit of currency j. The ratio P i x / S ij P j x is the price of good x sold in country i relative to the price sold in country j expressed in the i's currency, and it is equal to 1 if the law of one price holds.
The exchange-rate pass-through measures the effects of a depreciation of currency i on local prices. Early work by Kreinin (1977) suggested that the exchange-rate pass-through -that is, the effect of a currency depreciation on local prices -was much less than complete for the United States, Germany, and Japan. Firms can use exchange rate changes to price discriminate, a point made by the pricing-to-market literature; for a review, see Goldberg and Knetter (1997, pp. 1,252-1,262) . For example, Marston (1990) finds that Japanese exporters of microwave ovens offset 30 percent of yen appreciation by reducing yen export prices. The implication is that P i x and P j x are sticky in relation to S ij, and P i x / S ij P j x will fluctuate (the higher the correlation between changes in S ij and in
, the higher the degree of price stickiness). Thus, a variable exchange rate adds to the border effect.
Charles Engel and John Rogers (1996) test the hypothesis that price dispersion of similar products is affected not only by distance but by border as well. These authors use Canadian and U.S. city price data for fourteen sub-categories of the consumer price index. Price dispersion is measured by the sample average of the standard deviation of ∆ln(P i x /S ij P j x ), where i and j index cities; the exchange rate is equal to 1 when the pair of cities are located in either Canada or the United States. The descriptive statistics indicate that dispersion differs from product to product, 1 and is on average higher between acrossthe-border cities than within-the-border cities. Engel and Rogers regress price volatility on distance and a border dummy, and find strong positive and statistically significant 1 The dispersion is much higher in sectors that have significant product differentiation (e.g., ladies' apparel and footwear) than in sectors that sell relatively homogeneous products (e.g., food and alcoholic beverages); see Table 2 in Engel and Rogers (1996) . effects for both. The headline result is that the Canada-US border is equivalent to a distance of 75,000 miles. Price stickiness accounts for only part of the border effect.
Another way of assessing border effects is to compare domestic deviations from purchasing power parity with international deviations. Let P i and P j be the price index in location i and j, respectively. Domestic purchasing power occurs when P i /P j = 1, i and j being locations using the same currency; international purchasing power occurs when P i /S ij P j = 1, i and j being locations separated by a fluctuating exchange rate. Parsley and Wei (1996) use prices of 51 products for 48 U.S. cities to estimate the convergence rate to (PPP). The authors reject that ln(P i /P j ) follows a random walk in favor of the alternative specification of a zero-mean auto-regressive process of order one. The latter yields that implied half-lives deviations from PPP are between four and five quarters for tradables, much lower than half-lives deviations in an international context. This difference in convergence rates is consistent with a border effect. The implication is that if two countries were to adopt the same currency, the border effect would become smaller; more on this below.
Regional borders
RTAs are an important and growing feature of the international trade system; see Regionalization is sharply rising in the ANDEAN Pact and MERCOSUR, slightly rising in the EU and NAFTA, stationary in APEC, and declining in ASEAN. But these ratios ignore the fact that some bilateral flows are larger than others because of income, population, distance and other relevant variables. Thus, the relevant question is whether a regional trade bias exists after accounting for all the factors that appear on the righthand side of (1). To test for a regional trade bias, (1) is modified as follows:
where a RTA-specific variable has been added to the gravity model to "soak" effects not predicted by the pure gravity model, effects that are presumed to stem from preferential trade policy. Ignore for the moment the MU variable. Frankel (1997, ch. 5 1999 1998 1997 1996 1995 1994 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 1980 year Andean APEC ASEAN EU NAFTA MERCOSUR A more refined test involves defining two dummy variables: an intra-bloc dummy that acquires a value of one when two countries belong to the same RTA, and an extrabloc dummy that acquires a value of one when only one of the two countries belongs to the RTA; for a review of this literature see Soloaga and Winters (2001) . The relative size of the dummies can tell us something about trade-creation and trade-diversion effects.
For example, should the intra-bloc dummy be positive and the extra-bloc dummy negative, one can compare whether the trade-creation effects, for a given pair of countries, are larger or smaller than the trade-diversion effects. Furthermore and more importantly, the sign of the two dummy coefficients can tell us whether the RTAs are building or stumbling blocs, where "building" means that RTAs enhance expansion of world trade and "stumbling" the opposite. According to the empirical results by Wei and Frankel (1997 , Table 1 ), ASEAN , East Asia (excluding ASEAN) and MERCOSUR have statistically significant positive intra and extra-bloc coefficients. These RTAs appear to have liberalized, not only internally, but also vis-à-vis the rest of the world and consequently have helped multilateralism. For EFTA and NAFTA, on the other hand, the intra-bloc dummy is positive and the extra-bloc dummy is negative, evidence that is consistent with these two RTAs having created a positive internal trade effect but a negative external one. Here, regionalism is not consistent with multilateralism. Finally, for the EU the intra-bloc dummy is negative and the extra-bloc dummy is positive, suggesting that this RTA has generated a negative internal trade effect but a positive external one.
In sum, the evidence points to a regional border effect for many of the most important RTAs. How big is the over-all regional trade bias? It is large according to Rose (2000) , who estimates the complete (2), that is inclusive of the monetary union dummy variable MU, defined to be one when both countries share the same currency in form or substance. From the pooled sample Rose (Table 2 ) obtains a point estimate of α 5 of 0.99 (standard error of 0.08), whereas the point estimate of α 6 is 1.21 (standard error of 0.14).
Since exp(0.99) ~ 2.7, countries that belong to the same RTA trade 170 per cent more than countries that do not. Thus, the regional trade bias is somewhat lower than the controversial monetary union effect on trade that will be discussed below.
III. BORDERS AND FINANCIAL INTEGRATION
Financial integration is much more than high capital mobility, although there is a tendency in the macroeconomic literature to treat capital mobility and international financial integration as equivalent. High capital mobility is a necessary but not a sufficient condition for financial integration. It takes more than removing restrictions to the flows of capital and foreign exchange transactions to achieve global finance.
Unhampered market access, adoption of financial standards, and non-discriminatory financial regulation are part of the requirements for global finance. George von Furstenberg (1998, p. 55 ) makes this point quite vividly by quoting an assessment of Markus Lusser, the former President of the Swiss National Bank, on Switzerland, "a country that has made the international movement of capital very much its financial business, [but] has a domestic economy that is to a large extent divorced from international price relations and withdrawn from competition by cartels and government regulations." Given space limitation, I will stick to tradition and report on the necessary condition of financial integration.
The prevailing wisdom is that whatever the degree of "real" integration in the world, financial integration is a notch or two higher. After all, capital, and especially finance capital, moves faster than goods, services, and people. Furthermore, modern-day capital flows, according to Bordo, Eichengreen, and Irwin (1999) , after the long pause of the inter-war and Bretton Woods years, have regained and surpassed those of the heyday of the classical gold standard.
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Tests of integration for financial capital
Despite the widely held perception of a global financial village, the accumulated evidence suggests financial segmentation, with different degrees depending on assets and countries. Finance too has borders.
Typically, tests of financial integration (or for the necessary conditions of financial integration) rely on the law of one price. Take the covered interest rate parity (CIRP):
where i = yield on a domestic assets, i* = yield on a comparable foreign asset, fp = forward premium of the foreign currency (spot and forward rates are measured as units of domestic currency per unit of foreign currency), and "o" refers to the offshore location.
Several factors can explain departures from CIRP: lack of homogeneity in the underlying 3 Whether capital mobility is higher or lower now than during the gold standard depends to a large extent on whether one measures net or gross capital flows. Net capital flows as a proportion of GDP were higher during the gold standard, whereas gross capital flows are higher today. Bordo, Eichengreen, and Irwin argue that today's capital flows have a much broader reach, in terms of sectors, than in the late 19 th century.
assets, transaction costs, differences in tax rates, differences in credit risk of the issuers, and restrictions on capital flows and foreign exchange market.
Equation (3) separates departures from CIRP in two locational components and everything else. The latter is the CIRP applied to equivalent financial assets traded in the same offshore market. Offshore CIRP has been holding for short-term maturities for widely traded currencies for quite some time (e.g., Fratianni and Wakeman 1982 In sum, the border effect is imbedded in the two locational terms of (3); these, in turn, can spark departures from onshore CIRP even when offshore CIRP holds. National policymakers can and have used the border to insulate their national money and capital markets from those abroad. It is more difficult to quantify the size of the border effect in the absence of offshore markets.
Tests of integration for physical capital Feldstein and Horioka (1980) remain unchanged, and ∆S will be reflected in ∆B: for example, a positive shock implies a larger net export of capital, and β = 0. If the shock occurs in a large economy, the world rate of interest and the national I schedule will change. A positive shock implies a lower world rate of interest and a higher national I; hence, S and I will be positively correlated, and β > 0.
Thus, the estimate of β is positively correlated with the size of the economies (Harberger 1980 ). The final criticism concerns the use of cross-section data. Typically, the observations are averages of long annual time series. Given that the long-run value of B i = 0 (a country can neither permanently lend nor permanently borrow), the value of β is biased toward unity.
Notwithstanding these criticisms, study after study has confirmed the positive association between investment and saving, to the point at which now the finding has been elevated to the rank of a "major puzzle" in international macroeconomics (Obstfeld and Rogoff 2001) . It is a puzzle because our strong prior is that capital is mobile, and our prior has been fed by the evidence on covered interest rate parity. But CIRP applies to a narrow spectrum of financial assets and not to physical capital (Dooley et al. 1987, pp. 522-523) .
For physical capital, the relevant law of one price is real interest rate parity, which can be expressed as follows (Frankel and MacArthur 1988) : (5) r -r* = (i -i* -fp) + (fp -∆e) + (∆e -π + π *) = 0.
The new symbols are r = the ex-ante real rate of interest, ∆e = the expected depreciation of the home currency, and π the expected rate of inflation. Equation (5) is consistent with β = 0 in (4) (Dooley et al. 1987; Lemmen and Eijffinger 1995) . The evidence overwhelmingly rejects (5), and not surprisingly. For (5) to hold, three conditions need to be simultaneously satisfied: covered interest rate parity (the first term in parentheses in the equation); the forward premium as an unbiased estimate of the expected depreciation (second term); and expected purchasing power parity (third term). The first of these three conditions, as we have noted, has empirical corroboration for few currencies and a very narrow set of assets.
The second fails miserably (Kang 1992) . On the third, we have noted that the half-life of convergence of international real exchange rate is much longer than its domestic counterpart (see also Obstfeld and Rogoff 2001) . In sum, the failure of real interest rate parity supports the basic contention of Feldstein and Horioka that β in (4) is different from zero.
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The Feldstein and Horioka finding seems to be consistent with two home biases, one in equities and the other in consumption. The domestic bias in equities is measured relative to the asset diversification predicted by the international capital asset pricing model (Solnik 1996, Ch. 5) . Given historical mean returns and variances, the model predicts that the weight of foreign equities should be much higher than the observed weight. The discrepancy between predicted and actual weight remains large even under the assumption of infinite relative risk aversion (Lewis 1999, Table 2 ). The bias could stem from the failure of the capital asset pricing model to predict diversification, or from the failure of PPP, which is a standard assumption of the international capital asset pricing model, or from the failure of both; there is no way to distinguish between the two. Various attempts to justify the equity home bias have also failed. For some researchers, the bias does not exist because the large standard deviations underlying means and variances of returns makes it difficult to reject the hypothesis that a domestic-only portfolio is worse than an internationally diversified portfolio.
6 5 There is a long list of financial assets whose prices differ significantly across countries. For example, von Furstenberg (1998) reviews the evidence on the estimated cost of capital in the United States and Japan and insurance premia in countries of the EU. In both cases, differences are too wide to be explained by differences in tax rates.
6The uncertainty problem can be gleaned from the data reported by Lewis (1999 : Table 2 ) on the sample means and standard deviation of the annualized monthly dollar returns of the US stock market and the EAFE index (the "foreign" stock market) for the period 1970-1996. The foreign stock market average return of 12.12 percent exceeded by almost one percentage point the US stock market return of 11.14 percent. However, given that the standard deviations of the foreign and US stock market were 16.85 and 15.07, respectively, one cannot reject the null of mean equality.
The domestic consumption bias is measured relative to the prediction made by a model where markets are complete in the Arrow-Debreu sense and countries diversify risks due to idiosyncratic shocks (Obstfeld and Rogoff 1996, Ch. 5) . In this setting, the growth rate of domestic consumption is equal to that of foreign consumption. The data clearly refute the implication of complete markets (Lewis 1999 , Table 1 ). International risk sharing is not only small relative to prediction but smaller than among regions of the same country. In an early article on the subject, Atkeson and Bayoumi (1993) show that regional capital flows within the United States are larger than among countries. Similar results were obtained for Canada (Bayoumi and Klein 1997) . Kleimeier and Sander (2000) provide evidence that financial integration is primarily a regional phenomenon using data from six core European Union countries, Japan and the United States. Not only financial flows but also flows of physical capital are more mobile within the regions of the same country than among countries.
Helliwell (1998) reports the results of a Feldstein and Horioka regression with data from the OECD countries and Canadian provinces. The coefficient of the provincial saving variable is negative, statistically significant, and of a size comparable to the coefficient of national saving, implying that capital is very mobile within Canada.
In sum, physical capital is more mobile within the regions of a country than across countries. The same is true for finance capital. Finance capital is more mobile than physical capital. Financial integration in deep RTAs like the EU is higher than global integration.
National boundaries are an obstacle to international capital flows and the geographic diversification of assets. As it is true for trade, national borders are a constraint to the expansion of the open economy. Regional arrangements expand national borders and create their own borders.
IV. BORDERS AND MONIES
For the late Rudi Dornbusch (2001, p. 238 These exceptions tended to be very small open economies with historical ties with the countries' adopted legal tender and often imbedded inside their borders: Andorra, Liechtenstein, Monaco, Nauru, Panama, San Marino, Tuvalu, and the Vatican (see Table   1 ). The OCA literature and extensions
What defines an optimal MU? Are there too many MUs? How many of them should there be? These are the questions raised by the optimal currency area (OCA) literature. If the selection criterion were the efficiency of money as a medium of exchange, the answer would be easy: since the usefulness of money rises the more people use it, the world would the optimal area. But there is more than one criterion. The early OCA literature tried to give an answer to the question of what exchange rate regime is best suited to achieve simultaneously a country's internal balance (non-inflationary trend output) with external balance (sustainable balance-of-payments position). This led Mundell (1961) to emphasize factor mobility as a pre-condition for OCA. Without factor mobility and with price and wage rigidities, it is up to the exchange rate to restore external balance. The national border, as we have seen, creates a discontinuity in price and wage adjustments and factor mobility. Without those borders the size of the optimal currency would change; this is the nexus because national sovereignty and optimal currency area (Cesarano 1997).
Mundell went further and identified common shocks as a second pre-condition of OCA. McKinnon (1963) focused on openness of the economy as a criterion for OCA.
The more open the economy, the less important the exchange rate in changing the country's terms of trade; the small open economy is, in fact, defined to be a price taker in the world market. Kenen (1969) underscored product diversification--a more diversified economy is less prone to external shocks and hence does not require changes in the exchange rates.
Without denying the valuable insights of this literature, its impact has been rather limited because its messages are inconclusive and inconsistent (Tavlas 1994) . They are inconclusive in the sense that the criteria cannot be measured unambiguously and consequently weights cannot be assigned to them. They are inconsistent in the sense that one criterion points in one direction (e.g. Common sense suggests that very small countries gain more in credibility than they lose by giving up discretionary monetary policy. The opposite is true for very large countries.
The battle is fought in the middle.
Returning to the theme of currency consolidation, the world has lost 14 national currencies and gained one since 1999 (Table 1) The second point is that multilateral MUs are much more complex than unilateral
MUs and require, to function properly, a high degree of inter-state cooperation (Cohen 1993 ) and fiscal redistribution (Kenen 1969) . It is exactly these aspects that give rise to the prediction that multilateral MUs cannot be stable without ultimately becoming fiscal or political unions. Thus, in an expectational sense, the East Caribbean Currency Area, the West African Monetary Union, the Central African Monetary Union and EMU imply a long-run reduction in the number of countries, leaving the equilibrium ratio of independent currencies to countries unchanged.
The trade-money causality Frankel and Rose (1998) and Rose (2000) have questioned the direction of causality from "real" integration to monetary integration and have proposed instead the hypothesis that OCA criteria are endogenous. The direction of causality can go the other way, with monetary unification enhancing economic integration, not only through a higher degree of price transparency and lower transaction costs but also through more predictable costs were held on the Act, but legislation was not enacted (Schuler and Stein, 2000, p. 2).
and product differentiation. Monetary unification is an engine of structural change and as such generates endogenous OCA criteria.
To test this proposition, Rose estimates (2) above and finds that the estimate of α 6 , the MU coefficient, ranges from 0.87 in 1970 to 1.51 in 1990 and 1.21 for the pooled regression (Rose 2000, Table 2 ). Using the latter and noting that exp(1.21) = 3.35, the implication is that monetary unification can more than treble trade, an effect that dwarfs the impact of exchange rate variability on trade and is 25 percent larger than the noted regional effect.
Quite a controversy has risen around Rose's large empirical effect of MU on trade. For Persson (2001) , the countries in Rose's MU group are much too different in terms of income, dimension and geographical proximity from the countries in the control group. Just like in medical experiments, the treated group must be made homogenous with respect to the control group. After rebalancing the two groups, Persson re-estimates the gravity model and obtains much lower estimates of α 6 and much higher standard errors. A similar, but narrower, objection has been raised by Mélitz (2002) who finds that the selection bias of the MU group stems from the fact that these countries share close trade relations and political affinity. Using the same data, Mélitz disentangles regional trade agreement and political union effects from MU effects and arrives at a preferred estimate of α 6 that implies that MU doubles trade. For Pakko and Wall (2001) , the problem with Rose's results stems from the estimation technique. Countries differ in so many ways that it is impossible to capture all differences by expanding the list of FEAT (see eq. (1)). Pakko and Wall advocate the specification of fixed effects to correct the bias that may arise from omitted variables. They re-estimate the model using the same Rose (2000) data set and find that both α 5 and α 6 are statistically not different from zero.
Also Glick and Rose (2002) re-estimate (2) with fixed effects but on a larger data set (1948 to 1997) than Rose (2000) and more observations of switches in and out of MUs, and find an estimate of α 6 that is half of the estimated α 6 obtained from pooled data.
In sum, the endogenous OCA literature focuses on the role of MU as a catalyst of 'real' integration, in contrast to the passive role of money assigned by the traditional OCA literature. This idea finds more favor than the quantitative impact of monetary unification on trade flows. The state of the art is that the estimate of α 6 is sensitive to sample and empirical methodology. As to borders, we recall that sustainable multilateral
MUs require a permanent modification of the national border in the sense of a fiscal and or political unification. The border is the real exogenous force in the expansion of multilateral MUs.
V. SUMMARY AND CONCLUSIONS
This paper has dealt with the constraints that national and regional borders place on the international integration of goods, services, capital, and monies. Despite the clamor of anti-globalists, the world is far from an integrated village. It took us almost a hundred years to regain the degree of integration that existed during the gold standard. Integration today remains imperfect because national borders translate into trading costs, including differences in monetary regimes. Political borders shelter many goods and services from external competition and, consequently, represent a critical exogenous force in the integration process.
Borders are thicker for the small countries than the large countries and adjust to the inter-play of bilateral and multilateral trading costs. Not surprisingly, it is small countries that tend to be the most favorable to a liberal trade system. The trend of regionalism has softened or, in some cases, pushed outward national borders, and in the process has created new biases. Not only is there more trade inside RTAs than across
RTAs, but integration differs across different regions of the world.
The significance of the border goes beyond goods and services. It affects physical and finance capital as well. Physical capital is more mobile within the regions of a country than across countries, and the same is true for finance capital. Finance capital is more mobile than physical capital. Financial integration in RTAs like the EU is higher than global integration. As it is true for trade, national borders are a constraint to the expansion of the financial economy; regional arrangements have expanded national borders and created borders of their own.
After World War I virtually each country had its own fiduciary money and restrained currency substitution. Monies went in unison with flags and airlines. The speed of financial integration seems to call for massive currency consolidation. Yet, the record shows that except for small cases of unilateral MUs, the significant reductions in the number of currencies have occurred through the formation of multilateral MUs, such as the East Caribbean Currency Union, the West African Monetary Union, the Central African
Monetary Union and the European Monetary Union . But since multilateral MUs cannot be stable without ultimately becoming fiscal or political unions, it is not clear whether financial integration will ultimately reduce the ratio of independent monies to sovereign nations.
